Abstract Low-income, minority women are more likely to be undertreated for breast cancer (BC) treatment-related symptoms than whites. This study assessed the impact of patient-physician communication on symptom resolution. A cross-sectional, California statewide survey was conducted among 921 low-income women with BC. Ethnic/ racial differences in BC treatment-related symptoms (pain, nausea/vomiting, depression) reporting and physician' awareness of these symptoms were assessed by patient report. Multivariate logistic regression models were used to investigate the impact of patient-physician communication on symptom resolution. Depression was the most common symptom reported by patients (66%), yet physicians were the least aware of it (26.3%), especially among lessacculturated Latinas (18.9%) and Asian/Pacific Islanders (14%; P \ 0.001). Greater patient-perceived self-efficacy in communication with physicians and greater physician awareness of the symptom positively predicted pain resolution, controlling for sociodemographic variables, comorbidity, and treatment received (AOR = 1.05, P \ 0.0001; AOR = 6.12, P \ 0.001). Physician awareness was a significant determinant of depression resolution (AOR = 13.46, P \ 0.001). Yet patient-perceived selfefficacy played a much more important role than physicians' awareness in nausea resolution (AOR = 1.04, P = 0.0002). Less-acculturated Latinas tended to achieve less symptom resolution than whites, while this negative impact disappeared or was moderated after patient-physician communication was considered. This study suggests that physicians under-recognized depression, especially among Latinas. The resolution of BC treatment-related symptoms can be addressed by appropriate educational interventions targeted at patient-physician communication. Effective patient-physician communication can moderate disparities in symptom resolution among Latinas, regardless of language acculturation.
Introduction
In the United States, breast carcinoma is the most common malignancy among women; it is estimated that approximately 182,460 new will be diagnosed in 2008 [1] . However, since 1990, early detection and improved treatment have dramatically increased the life-expectancy of women with breast cancer [2] [3] [4] , leading to an overall 5-year survival rate of 98% for local-stage disease and 81% for regional-stage disease [5] . With these advances in breast cancer care, the goal of breast cancer therapy has changed from simply survival to enhancing patients' quality of life.
Quality of life is an important endpoint in evaluating the sense of well-being related to disease. Although there is no universal conceptual definition of quality of life, it has usually been defined as a multidimensional measurement of physical, functional, emotional and social well-being [6] . The presence of post breast cancer treatment symptoms indicates perceived disruption in bodily functions [7] , and this perception is used as a major measurement of quality of life among breast cancer patients [8] .
Pain, nausea, and depression are the three most common treatment-related symptoms for breast cancer patients [9] [10] [11] . Reports of these symptoms post treatment by breast cancer patients may vary by treatment received. Chemotherapy and radiation therapy have been associated with nausea and vomiting, as well as fatigue [12, 13] . Moreover, breast cancer patients who have undergone chemotherapy may experience significant depression [14] . Breast cancer surgery, such as mastectomy and lumpectomy, has been found to be associated with a post-surgical pain syndrome [15] .
In research among general breast cancer patient populations, patient characteristics, such as age, marital status, income, education, and comorbidity have been documented to be associated with reporting of BC treatment-related symptoms [11, [16] [17] [18] . However, very few studies have studied the ethnic/racial differences for BC treatmentrelated symptoms, and their findings are inconsistent. Some researchers have reported that ethnicity/race was not a predictor of quality of life for breast cancer survivors [19] , while others found that white women were more likely to report severe symptoms than minority women [20] . Still another study found that African-American breast cancer survivors reported greater pain than white women and that Latinas reported higher rates of pain and fatigue, as well as depression than whites [13] .
Regardless of the variation in symptom reporting among ethnic/racial groups, it is well documented that minority group patients are more likely to be undertreated for cancer treatment-related symptoms than white patients [21] . The implementation of successful symptom management relies on appropriate information exchange between the physician and the patient. Patient self-efficacy in interacting with physicians, that is, their perceived ability in obtaining needed medical information and attention regarding their chief medical concerns from their physicians [22] , is a key component for this information transfer process. It has been suggested that vulnerable patient populations might receive less optimal care due to a decreased sense of control over the health care process [23] and less confidence in their ability to get physicians to attend to their health concerns [24] . Thus, interventions to increase patients' self-efficacy and empower them within the patient-physician encounter might result in a higher rate of resolution of their symptoms. On the physician side, regardless of who initiates information exchange, it is ultimately the physician's awareness of the symptoms that provides the opportunity to discuss treatment options with the patient, thereby facilitating the possibility of symptom resolution. These points highlight a need to study the potential role of patientphysician communication on symptom resolution post treatment. However, to our knowledge, no study has investigated this issue, especially in low-income and underserved breast cancer patients.
Unequal distribution of the breast cancer burden across socioeconomic groups has been well-documented [25, 26] , and low income women may be at particular risk for undertreatment of symptoms and poorer quality of life after BC diagnosis due to their decreased self-efficacy in interacting with physicians [27] . A better understanding of the role of patient-physician communication on treatmentrelated symptom resolution among low-income women may help to improve quality of life for vulnerable populations of women after a diagnosis of BC.
This study of low-income women with breast cancer in California had two aims: (1) to describe the demographic profile of women's report of several prevalent post treatment symptoms related to breast cancer (i.e., pain, nausea/ vomiting, depression); and (2) to assess the impact of patient self-efficacy in communicating with physicians and physicians' awareness of these post-treatment symptoms on resolution of these symptoms as a function of ethnicity/ race.
Methods
This study was part of a longitudinal survey of low-income women living in California who were aged 18 years and older and approximately 6 months after the diagnosis of breast cancer.
Study sample
Our study population consisted of English-or Spanishspeaking women with newly diagnosed breast cancer (diagnosed 6 months prior to being interviewed), who were enrolled in the Medi-Cal (California's Medicaid) Breast and Cervical Cancer Treatment Program (BCCTP). Women who were not cognitively able to participate, did not speak English or Spanish, or were receiving treatment for another cancer besides breast cancer were excluded from this study. The BCCTP is a relatively new coverage option legislated by the federal government as part of the Breast and Cervical Cancer Prevention and Treatment Act of 2000 and funded through Medicaid. BCCTP provides coverage to un-and under-insured low-income women (B200% federal poverty level) diagnosed with breast and cervical cancer who require cancer treatment.
Potential participants were identified through partnership with the California Department of Health Services and were invited to complete a one-hour baseline telephone survey in either English or Spanish. A total of 921 women completed the telephone interview, with a final response rate of 61.1% among 1,509 potential participants. The baseline survey was conducted a mean of 180 days (SD = 20.8) after definitive diagnosis of breast cancer. Non-responders were older than responders by 2 years (mean 52 vs. 50 years, respectively, P \ 0.05) and were less likely to be Latina (46 vs. 53%, respectively P \ 0.05). Further details of the design and flow of the parent study can be found in a previously published article [28] .
Measures
The outcome measurements were (1) occurrence of symptoms and (2) symptom resolution, and were assessed with a series of questions for pain, nausea and depression. Specifically, the questions elicited information about how often the patient experienced these symptoms and how often these symptoms had resolved. For each symptom, both questions had a 0-5 response set, indicating the woman's experience of the symptom ''none of the time,'' ''a little of the time,'' ''some of the time,'' ''most of the time'' and ''all of the time''. Participants who answered ''some of the time,'' ''most of the time,'' and ''all of the time'' were defined as having or having had the symptom. For symptom resolution, participants who answered ''most of the time'' or ''all of the time'' were defined as having or having had significant symptom resolution, while participants who answered ''none of the time,'' ''a little of the time,'' and ''some of the time'' were defined as having less than optimal resolution.
The principal independent variables were measures of: (1) physician's awareness of the symptoms, and (2) patientperceived self-efficacy in patient-physician communication. The physician's awareness of the symptom was measured by participant self report on a 5 point Likertscale question. Answers were classified as indicating ''more awareness'' if the study participants said that the physicians were aware of their symptoms ''most of the time'' or ''all of the time'', and as indicating ''less awareness'' if participants answered that the physicians seemed to be aware of their symptoms ''none of the time,'' ''a little of the time'' or ''some of the time''. Patient-perceived selfefficacy was measured using the previously validated Perceived Efficacy in Patient-Physician Interactions (PEPPI) questionnaire [29] . PEPPI measures participants' perceived ability to obtain needed medical information and attention to their chief medical concerns from their physicians. Respondents are asked to rate each of 5 items from 0 (not confident at all) to 10 (extremely confident); and the resulting PEPPI sum scale has a range from 0 to 50. Cronbach's alpha PEPPI for this scale was 0.96 in this sample. PEPPI was categorized into quartiles for analysis since it was skewed.
Other independent variables included age at diagnosis, ethnicity/race (white, African-American, less-acculturated Latina, more-acculturated Latina, Asian/Pacific Islander), married/partnered (yes, no), education (less than high school, high school graduate or more), any major comorbidity (yes, no), and breast cancer treatment received [chemotherapy (yes, no), surgery (lumpectomy, mastectomy, neither)]. Income was not included, as the sample population was by definition uniformly poor. Acculturation to the US culture among Latina women was determined by the five-item Marin Acculturation Scale [30] . This scale is based on language use and preference. The internal consistency reliability was 0.99 for this scale. Latinas were defined as being ''more acculturated'' if they were equally or more comfortable or conversant with English than Spanish, ''less acculturated'' otherwise.
Data analysis
Summary statistics, including means and percentages, were calculated to describe participants' demographic and clinical characteristics and document symptom prevalence. Both unadjusted and adjusted logistic regression analyses were first conducted to identify correlates of the presence of each of the three BC treatment-related symptoms. Similar analyses were then used to investigate relationships among physician awareness, PEPPI and the other independent variables and resolution of these symptoms. In addition, staged logistic regression models were applied to assess the impact of physicians' awareness and patient's self-efficacy on moderating the effects of ethnicity/race on symptom resolution.
Multicollinearity was examined and found not to be a problem. The Hosmer-Lemeshow test indicated adequate fit for all of the multiple logistic regression models. All statistical analyses were conducted using SAS version 9.1; P values \ 0.05 were considered to be statistically significant.
Results

Descriptive statistics
A total of 921 patients were included in this study. Table 1 shows the sociodemographic and health characteristics of the participants. Their average age was about 51 years and they were mainly Latina (54%) and White (32%). Around half were married or partnered and slightly more than half had graduated from high school. Most of the participants were unemployed (82%) with an annual household income less than $20,000 (87%). Approximately 30% of the participants indicated having been diagnosed with at least one significant comorbidity. The most prevalent self-reported, post BC treatment symptom was depression, with 577 women (63%) reporting some experience of it (Fig. 1) . The next most frequent symptom was pain, occurring in 56% of the participants. However, pain was the most recognized symptom by physicians; among patients who experienced pain, over 70% reported their physician(s) being aware of this symptom. Nausea was reported less frequently (42%) than depression and pain in the study sample. However, like pain, nausea also elicited physician recognition about twothirds of the time. In contrast, physicians were least likely to recognize patients' depression. Only one-quarter of physicians were aware of depression even though it was the most common symptom reported in this sample. Physicians' recognition of depression was particularly low among less-acculturated Latinas and Asian/Pacific Islanders. Compared to whites (36%), both minorities were less likely to get physicians' recognition of depression (lessacculturated Latinas: 19% and Asian/Pacific Islander: 14%, P \ 0.001).
Factors associated with the presence of symptoms Table 2 presents associations between selected factors and the presence of each of the three study symptoms in multivariate analyses. After controlling for patient characteristics and treatment received, nausea was strongly associated with chemotherapy treatment and the presence of one or more co-morbidities, while higher educational background was inversely related to experiencing nausea. Similarly, having one or more co-morbidities was associated with the presence of pain; yet older women were less likely to report pain. In contrast to the positive association with nausea, less-acculturated Latinas were significantly less likely to report pain. The only significant predictor for the presence of depression was age and younger women were more likely to report depression.
Factors associated with the resolution of symptoms
Unadjusted analyses indicate that symptom resolution varied somewhat by ethnicity/race. In particular, significant differences existed between less-acculturated Latinas and whites for depression (Table 3) and pain (Table 5 ). Higher educational attainment and greater physician awareness were also positively associated with symptom resolution for depression and pain. Additionally, patients with one or more co-morbidities were more likely to achieve resolution of depression, and patients with higher perceived selfefficacy were more likely to report resolution of their pain. For nausea, only BC treatment with chemotherapy and perceived patient self-efficacy were positively associated with resolution (Table 4) .
Multiple logistic regression models with adjusted OR's for resolution of each symptom are also shown in Tables 3,  4 , and 5. Both physician awareness and patient perceived self-efficacy in communicating with physicians continued to have significant positive associations with resolution of pain (Table 5) . Physician awareness remained a significant correlate of resolution of depression when potential confounders were controlled, while self-efficacy became less important (Table 3) . In contrast, self-efficacy was positively associated with resolution of nausea, while physician awareness was not important ( Table 4) . The ethnic/racial differences in resolution of depression persisted in the adjusted model (Table 3) . Less-acculturated Latinas were significantly less likely to have resolution of depression than whites. However, the less-acculturated Latina versus white disparity in pain resolution did not persist in the final model (Table 5) . Staged model analysis (data not shown) adding physician awareness and perceived patient self-efficacy to the model as a last step attenuated the differences between less-acculturated Latinas and whites in resolution of pain. Higher educational background was inversely associated with resolution of nausea, while PEPPI was positively associated with resolution of symptoms in both unadjusted and adjusted models.
Discussion
As breast cancer survival rates continue to improve, there is an increased interest in studying BC treatment-related quality of life. While most previous studies have focused on investigating the impact of patients' ethnicity/race, sociodemographic and clinical factors on disparities in prevalence and/or resolution of breast cancer-related symptoms [11, [16] [17] [18] , this study added a further dimension of patient-physician communication. This study aimed to increase understanding of these disparities by investigating whether they resulted at least in part, from differences in physician-patient communication. To our knowledge, this is the first study that has attempted to quantify both physician and patient aspects of the patient-physician interaction and examined their independent impact on resolution of breast cancer-related symptoms. Further, the study was conducted in a large population of low-income, medically underserved women with substantial ethnic/racial minority representation and at risk for undertreatment, with its attendant quality of life and survivorship implications. The diagnosis and treatment of breast cancer is a relatively complicated and intense process and is commonly associated with depressive symptoms [31] . Therefore, it is not surprising that depression was the most prevalent symptom in this study sample. Although Latina and Asian/ Pacific Islander ethnicity, higher educational attainment, BC treatment with chemotherapy, and being without a partner have all been shown to be risk factors for depression in previous studies [13, 14] , the only significant predictor for depression in our sample was age; older women were less likely to report depression. In general, older women have been found to experience depression less frequently than younger women [32] .
Less than 30% of the participants who reported depression were recognized as such by physicians in this study. This finding is consistent with previous studies showing that under-treatment of depression is common among cancer patients [33, 34] . Not surprisingly, the findings revealed that under-awareness of depression by physicians, as reported by patients, was a major factor in non-resolution of depressive symptoms. Often, physicians tend to focus on cancer treatment details during patient visits and may overlook psychiatric symptoms [22] . In addition, physicians may feel less well-equipped to deal with psychiatric issues than with medical problems [35] . OR odds ratio, AOR adjusted odds ratio, CI confidence interval P \ 0.05; P \ 0.0001 a Perceived efficacy in physician-patient interactions OR odds ratio, AOR adjusted odds ratio, CI confidence interval P \ 0.05; P \ 0.0001 a Perceived efficacy in physician-patient interactions In this sample, less-acculturated Latinas were particularly unlikely to achieve resolution of their depression. Patients may be reluctant to report their depressive symptoms because of culturally based negative attitudes about depression [36] , embarrassment about discussing emotional problems with physicians, 25 fear of being stigmatized as having a psychological problem [37] , or worry that emotional complaints may distract the physician from curative efforts [38] . The fact that patient self-efficacy was associated with symptom resolution and that physician awareness was a strong predictor further underscores the need for physician initiative with regard to diagnosing this condition as one means of overcoming social stigma. And, lack of physician awareness of depression may, in fact, result in patient hesitancy to report emotional problems. Thus, physicians should not rely on patient reports/complaints, but should more actively question patients to be able to discern and diagnose psychological problems.
Pain is another common symptom among breast cancer patients. Similar to other researchers' findings [11, 12] , younger age and co-morbidity were inversely associated with presence of pain. In addition, less-acculturated Latinas were less likely to report pain than whites. This finding contrasts with previous studies, in which Latinas reported more pain than whites [13, 39] . However, other studies have shown that ethnic minorities, including Latinas, report fewer severe symptoms during cancer treatment [18] . These mixed findings raise an important issue about whether less-acculturated Latinas actually experience less pain or whether they are more reluctant to report the symptom due to cultural factors and to beliefs and attitudes about pain.
It is also well documented that ethnic minority patients are undertreated for cancer-related pain [40, 41] . Our results are consistent with this contention in that lessacculturated Latinas were less likely to get pain resolution than whites when physician-patient communication was not controlled. However, this disparity was no longer apparent when physician-patient communication was considered and the remaining ethnic minority groups did not have significantly lower odds of pain resolution than whites. Physician-patient communication may play an especially important role in resolving pain for low income, less-acculturated Latinas and may overcome language barriers in the group.
Lack of information on pain management has been identified as a significant barrier for pain control among minorities [40] . Latinas have also been reported to be reluctant to take pain medications due to worries about their side effects [36] . In one study, very few Latinos reported receiving information on possible side effects from pain medications or how to manage them in advance; further, one-third of those who did receive information stated that they had to initially bring up concerns about pain control to their physicians [36] . In that study, Latinos also tended to not adhere to their prescribed regimens because of concerns about possible addiction to pain medications. In addition, it appears that Latinos may hold certain beliefs that constitute barriers to timely pain resolution, such as one should be strong enough to not rely on pain medications and one should avoid taking medications until one has severe pain [42] .
Another significant barrier to pain control among Latinas may be underestimated pain severity by physicians [43] . Language and cultural barriers may make it difficult for minority individuals to disclose symptoms. Reluctance to report pain might lead to less physician awareness of the symptom and inadequate pain assessment. In one study, over two-thirds of Latinas reported no quantified OR odds ratio, AOR adjusted odds ratio, CI confidence interval P \ 0.05; P \ 0.0001 a Perceived efficacy in physician-patient interactions measurement of their pain and 35% of them stated they received inadequate treatment for their pain [35] . However, in our study, aspects of patient-physician communication appeal to overcome language and cultural barriers on resolution of pain symptoms.
In contrast to depression and pain symptoms, there were no ethnic/racial disparities in the presence and resolution of nausea. Women with higher educational levels were less likely to experience nausea than those with lower educational levels. One possible explanation is that more educated women might have had more resources to obtain information on preventing and treating nausea. Nausea was found to be strongly associated with chemotherapy and the presence of one or more co-morbitidies, consistent with findings of previous studies [9, 10] . However, patients who undergo chemotherapy usually receive antiemetic treatment at the same time as part of a routine protocol, which has been demonstrated to be effective in improving the control of nausea [44] [45] [46] . This protocol may be one of the reasons patient-perceived self-efficacy was significantly associated with resolution of nausea, while physicians' awareness was not. Since antiemetic treatment has been widely adopted as standard care for patients who undergo chemotherapy, physicians may pay less attention to patients' nausea due to automatic reliance on the effectiveness of antiemetic protocols. As a result, patients experiencing nausea may need to be more proactive in their communication with physicians to address their unresolved symptoms. Surprisingly, women with higher educational attainment were less likely to obtain resolution of their nausea, controlling for other factors. It is possible that patients with higher educational levels might have had greater expectations of treatment outcomes, which resulted in less satisfaction with symptom relief that may have biased reports of resolution.
Few studies have examined the effect of patient-physician communication on breast cancer treatment-related symptom resolution. The three symptoms focused on in this study are the most common treatment related symptoms among breast cancer patients. A better understanding of factors related to these symptoms and to their control could have important implications for improving the quality of life for women with breast cancer. Another strength of this research is that it included a large, lowincome sample, with significant ethnic/racial minority group representation, allowing for a detailed examination of factors associated with potentially quality of lifeenhancing provider responses among at-risk populations. In particular, this study had a large representation of Latina BC patients, the largest and fastest growing racial/ethnic minority population in the US [47] .
There are several limitations to this study. First, we did not use validated objective measures to assess the presence and the resolution of breast cancer treatment-related symptoms; subjective bias and recall error should be considered. Also, physician awareness of the symptoms was measured by patient report. Second, because the study was conducted in a sample of low-income, medically underserved women in a specific Medicaid BC treatment coverage program in California, external generalizability of the findings to other low-income populations and to women in the general population may be limited. Lastly, the crosssectional study design prevents an assumption of causality between independent predictors and dependent variables.
Taken together, the study results suggest that resolution of breast cancer treatment-related symptoms can be improved at the patient-physician communication level. Both perceived patient self-efficacy in communicating with physicians and physician awareness help to enhance resolution of nausea. However, perceived patient self-efficacy was more powerful in enhancing the resolution of pain, while physician awareness played a more important role in symptom resolution for depression. In addition, patientphysician communication moderated Latinas' disparity in pain resolution, regardless of language acculturation. Resolution of breast cancer treatment-related symptoms among low-income women can be ameliorated by appropriate educational interventions targeting patient-physician communication. Comprehensive strategies aimed at both patients and physicians to improve patient-physician communication with regard to BC treatment-related symptoms, including increasing cultural sensitivity, can enhance quality of life among women during and after treatment for breast cancer.
